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residlleg
105
respectively,fromthemolecularweightobserVedandtheknownsequenceoftheBence
JOnesprotein(Sh)16)．IfsubunitchainofFr.8cOrrespondsto"variable''partofス-chain
ofFr.2,theaminoacidcompositionofCRterminalhalfofス-chainisobtainedby
subtractingthatofFr.3fromthatofFr.2.AsseenintheTable2,Fr､2minusFr､3
wasalmostidenticalwiththeaminoacidcompositionofthe･ccommon''partofルchain
CalculatedfromtheaminoacidsequenceofL-typeBenceJbnesprotein(Sh)decided
byTitanietal.16).
(6)TheN-terminalaminoacidsofFr.2and3
TheN-terminalaminoacidsweredeterminedonFr､2and3&bythemethodof
Sanger・比thfractionsshowednofreeN-terminus,buttraceamountofPhewasfou-
nd:0.026molesofPhe/22,000ofFr､2;0.024/11,000ofFr､3.
DISCUSSION
Fromtheurineofapatient・withmyeloma,twokindsofprotein,Fr､2and3由
wereisolatedbySephadexG-100andDEAE-cenulosechromatography・Thesefractions
12 TOKUYAMA,etal.
werehomogeneousonagar-electrophoresisandultracentrifugation・Sedimentationco-
efficientswere3.6SfOrFr､2and2.3SforFr.3ataconcentrationoflO.4mg/ml.
MolecularweightofFr.2and3were45,000and21,000,respectivelywhenestimated
onSephadexG-75orG-100thinlayergel-filtrationinneutralpH・Ongel-filtration
inlMpropionicacid,Fr､3wasdissociatedintotwosubunitswithamolecularweight
ofll,000,while･Fr､2showedthesamemolecularweightasinneutralpH・These
resultsindicatedthatFr.2wasastabledimerofス-chainandthatFr.3waspresent
asadimerofthesubunitwithamolecularweightofll,000atpH7､0.
Ouchterlonytestwithratanti-Fr.2serumshowedthatFr､3sharescommonanti-
genicdeterminantswithFr.2butisantigenicallydeficientcomparedwithFr.2．This
antigenicdeficiencywasduetothelackofantigenicdeterminantsderivedfrom"co-
mmon''partofス-chaini.e.C-terminalhalf,sinceanti-Fr.2seraabsorbedwithheter-
ologousL-typeBenceJonesproteinshowedidenticalreactionwithbothFr.2and3.
ThesefindingswerealsosupportedbycomparisonofFr,2withFr､3bymeansof
peptidemaps.Furthermore,aminoacidanalysisclearlydemonstratedthatFr､31acks
inC-terminalhalfofルchain.
Onthebasisofthesedata,itwasconcludedthatFr.3wasthefragmentprotein
derivedfromN-terminalhalfofFr.2andthatatneutralpH,Fr､3existedindimer
formofN-terminalhalfmoleculebutinmonomerforminlMpropionicacidorO.5
Maceticacid.
ThefactthatFr､2and3hadnofreeN-terminuswascompatiblewiththefinding
byHoodetal.'7)thatN-terminusofス-chainismosdypyrrolid-2-one-5-carlmxylic
acid.
Asmentionedabove,Fr.3hadthecharacteristicpropertythatitwaspresentin
dimerformofsubunitsatneutralpHbutmonomerforminlMpropionicacid・In
thepreviouspapers,thesamepropertiesofBenceJOnesproteinweredescribed5-7)●
TanandEpsteinreportedthatthefragmentderivedfromN-terminalhalfofK-type
BenceJOnesproteinhadthesedimentationcoefficientofl.9SatpH8.0butl・OSin
1Mpropionicacid・ThefragmentproteindescribedbyKozuruwasdemonstratedto
beN-terminalhalfofK-typeBenceJbnesproteinandhadahalfmolecularweight
ofL-chainmonomerinlMaceticacid,thoughmolecularsizeofthefragmentat
neutralpHwasnotdescribed.Baglionietal.observedthedissociationofthefragment
proteini.e・dimerofN-terminalhalf,intoitssubunitsatpHabove9､8．Fr.3,howe-
ver,didnotdissociateatalkalinepH.
Generally,BenceJOnesproteinexistsindimerformofL-chainexceptforstable
"-chainmonomer・WhentwokindsofBenceJonesproteinmonomerobtainedbyredu-
ctionwith2-mercaptoethanolaremixed,preferentialdimerizationofhomologousBence
JOnesproteinmonomerisobservedbutdimerizationbetweenheterologousBenceJOnes
proteinmonomersisneverobserved'8)・Insuchpreferentialdimerizationofhomolog-
ousL-chain,theinteractionbynon-covalentlmndbetweenhomologousL-chaininthe
moietyofvariablepartmayplayanimportantrole,becauseitappearsthatN-termi-
nalhalfmoleculehasatendencytoformdimeratneutralpH.
N-terminalhalfmoleculeofBenceJonesprotein 13
Astotheoriginofthefragmentprotein,wehavenoreliableinformationat
present.Itisanattractivehypothesisthatthefragmentproteinisabiosyntheticunit
andaprecursoroftheL-chain.Theotherpossibilityisthatthefragmentisabreak-
downproduct2)．Recently,CioliandBaglioni'9)demonstratedthatsomefragment
proteinscouldbeconsideredtobeproductsofcatabolismofBenceJOnesproteindimer
duringexcretionthroughthekidneyandthatthisbreakdowndidnotoccurinthe
serumorurineofthepatientwhoexcretedthefragment.
Itisaninterestingproblemtostudywhatisthemechanismofthespecificcleav-
ageofpeptidebondatmiddlepointofL-chain.WhenthecrudeBenceJOnesprotein
(Fu)andFr.2wereincubatedinPBS(pH7.0)at4Cfor38and36days,respectiv-
ely,partialconversionofthemintoFr.3occurredandwasdetectedbyagar-electroph-
oresis(Fig.4).ThisobservationsuggestedthatFr､3occurredbysomeenzymaticdeav-
ageofFr.2．Inourpreliminaryexperiment,however,wecouldnotobtainthefragment
correspondingtoFr.3byenzymaticdigestionofFr.2withanyoftrypsin,chymotrypsin,
pepsin,papain,pronaseandNagarse.
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